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Ion-beam Irradiated ePTFE for an Artificial Dura Mater 

Noriyosbi Takaha$h£\ Hiroshi tjFjiie* , 1 Yoshiaki Suzuki", Mesaya Iwaki", Totnokatsu Horr* 
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Expanded polytetrafluorocthylene (ePITE) la a stable polymer and widely used as a prosthesis because of its 
chemical inertness. However, ePTFE as an artificial dura mater is often associated with postoperative leakage of the 
cerebrospinal fluid (CSF) due to its very low adhesiveness to fibrin glue and Surrounding tissue. The Surfaces of 
epIFfc were modified by ion-beam irradiation in order to improve tissue adhesiveness. The morphological changes 
Of ePTFE that was irradiated with 150keV- He' . Ne * , Ar 1 and Kr " ions applied at a rate of 1 X 10". 5 X 10** and 1 X 
10 1 * ions/cm 1 were examined with scanning electron microscopy. Next, surrounding tissue reactions to the implapted 
eFTFE into the rabbit calvarial defects were analyzed at intervals from 1 week up to 1 month. The micromesh struc- 
tures of the ePTFE were destroyed by ion-beam irradiation, and the depth and width of the gaps increased witb 
heavy particle ion and irradiated fluence. In an implantation study using experimental rabbits, a dura defect was 
patched with four types of ion-beam irradiated ePTFE with different irradiation fluence. A CSF leakage was observed 
in the rabbit covered with non-irradiated ePTFE, but, CSK leakage did not occur in any of the rabbits covered with 
ion-beam irradiated ePTFE that adhered in a water-tight manner to surrounding tissues. Histological study indicated 
that fibroblast-Kke cells had infiltrated and anchored the gaps "in the ion-beam irradiated ePTFE. Ar 1 Or Kr" with 1 X 
10 ,a ions/em* irradiated e WE had the highest adhesiveness and produced the best healing of dura defects. 
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Fig. 1 Scanning electron micrograph of the surface of non- 
irradiated ePTFE. Rne mieromosh structure of cPTFfi com- 
posed of porficlcs ond threads of PTFE vros shown. (X 
20.000) 
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Rg. 4.1 Width of *= oops cr«oted by ion-beam irradiation Kg. 4-2 Depth of the gaps erected by ion-beam irradiation 
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an 2 , Ne* ; 1X10" ~5X»°" ions/cm 2 , Ar T ; IX 
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iS^Wt (Fig.2A). Sl^-f^-vf5if COS'f 
?Lfiffl*>< A^fi/i/T^S *), Ne" 1 ; lxi0 ls ions/ 
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CFig.3A.C). 

Cti&(0*f*ytr - ^Mftl-te XiT ePTFE & 

£t< jROd^flE»«flHiS-r 
&Rft|C9VT;3 Afl»r© 1,000 &SEM 
ft <l20^mX87^m) *«ISSU Afcl£<*l'jft 

©«ittS»-f»*1-Lfc. IX 10" ions/cm 1 M£f 
TJtt, He +, C 3.7 /im. Nc^3.3 

jum, Ar*T?2.6/«n. Kr^F^/an 4lgvW tf-j/ts 

5.5 fim, Ar'T 6.1 « m. Kr'Tf 6.6 > -f * 

fttiTjBjto-jfc. 5X10" ions/cm 2 BM*T»fct, j&© 




Fo- 5 Histology of non-irradiated efTFE im- 
planted for a month. (Hemato*ylin ond eosTn, X 
■40), The ePTFE sheet was surrounded by inflommo- 
tory granulation, but neilher adhesion to surround, 
jng tissue nor cell invagination was demonstrated. 
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